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obtain a low-voltage drive thin-film electroluminescent el- 
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<g) Thin-f llm electroluminescent element 

@ The d evelop men t of a di electric th in-film which is high 
(140 MWcni or above) in product of dielectric constant Ej and 
dielectric breakdown field strength is essential for realizing 
an EL element which can operate stabty at a low voltage. Such 
dielectric film is also required which can withstand heat treat- 
ments at high temperatures above 500°C and is proof against 
clouding and in which the electrical breakdown caused by a 
minute fault produced in the process of film formation is self- 
healed. A film material which satisfies all of these requirements 
^ could be obtained from a Ti0 2 -BaO based composition by par- 
^ tially substituting the position of Ti with Sn, Zr or Hf and also 
partially substituting the position of Ba with Ca or Mg. By using 
^ these dielectric films, it is possible to obtain a low-voltage drive 
^ thin-film electroluminescent element which are high in produc- 
. ^ tion yield and reliability. 
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THIN -FILM ELECTROLUMINESCENT ELEMENT 



_ TECHNICAL FIELD . 

The present invention re latest© -an-" electro- 
luminescent element, and more particularly to a thin-film 
electroluminescent element which is actuated in an AC 
field. Such electroluminescent element has specific 
...characteristics that enable the realization of plate _____ _._ 

displays, and it is especially suited for adaptation to 
" character" Tnl~graphic terminal displays for personal 
computers, etc., therefor can be widely applied to the 
field of office automation systems. 

BACKGROUND ART 

Generally, electroluminescent element (herein- 
after abbreviated as EL element) which emitts light upon 
application of an AC field has a structure in which a 
5 filmy layer of a dielectric is provided on one side or 

b^th _ lide~s~oT a" thin' layer of an electroluminescent pncs-- 

phor and these laminate layers are sandwiched by two 
electrode layers. The phorphor layer used in such element 
is basically composed of such material as ZnS, ZnSe or 
20 ZnF_ doped Mn or a rare-earth fluoride as luminescent 

center in said base material. ZnS phosphor element using 
Mn as luminescent center is capable of providing a 
luminance of up to about 3,500-5,000 Cd/m 2 by the appli- 
cation of an AC voltage with a frequency of 5 kHz. 
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Typical examples of dielectric material used in 
said element are , SiO.,, Si 3 N 4 , Al^ and Ta 2 0 5 . The 

thickness of ZnS layer is about 5,000 to 7,000 A and that 
of dielectric layer is about 4,000 to 8,000 A. 



In the case of AC drive, the voltage applied 

to the element is divided to ZnS layer and dielectric 
layer. Since EL element is structurally equivalent to a 
series connection of two capacitors, there holds the 
relation of e-V^t. = e^/t (e: dielectric constant; 
"V: voltage applied; t :- thickness ; suffix i: indicating 

.dieLectric;. ^uff-ix--z-: indic*ting-ZnS) , and thus each 

divided voltage is reversely proportional to the di- 
electric constant if t i = t 2 « In said dielectrics such 
as Y 2 0 3 , s ± is about 4 to 25 and s z of ZnS is about 9, so 
that only about 30 to 70% of the whole applied voltage is 
given to the ZnS layer. In such elements, therefore, a 
high voltage above 200 V must be applied by a pulse 
drive of several kHz. Such high voltage gives a great 
deal of load to the drive circuit and necessitates a 

specific high-voltage withstanding drive- -IC, which loads 

to the increased production cost of the element. 

A discussion is here made on what characteristics 
the dielectric layer is required to have for reducing the 
drive voltage. From the above-shown relation concerning 
voltage division, it is noted that the ^ to t j _ ratio 
(£ i /t i ) must be great. After the start of emission of" 
light, any increment of applied voltage is given to the 
dielectric layer, so that V- b (dielectric breakdown voltage 
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of the dieLectric layer) must be also high for giving an 
excellent dielectric film. Therefore, the figure of merit 
Y of the dielectric layer is defined as follows: 



y = -V / 1 . = £ . E • , 
{ i it/ i i ib 



(E. fa : dielectric breakdown field strength 
of the dielectric film) 



As noted from the above equation, y is propo r- 
tional to the electric charge accumulated per unit area 
of the dielectric layer when dielectric breakdown occurs. 
The greater the value of y, the more stably can be con- 
ducted the low-voltage drive. This can be attributed to 
the following fact". In two EL elements which are same 
in phosphor layer thickness and dielectric layer thickness 
but different in properties of dielectric layer (for 
example, the dielectric layer in one of the elements hav- 
ing the properties of ^ = 100, E ib = 1 x 10 6 V/cm and 
V^lOO x 10 6 V/cm ^while"the dielectric layer- in another 
element having the properties of e j _ = 50, E ifa = 3 x 10 
V/cm and y = 150 x 10 6 V/cm) , naturally the former element 
can start to emit at a lower voltage than the latter 
element as they are same in thickness of dielectric layer. 
However, in the latter element where ^ = 50 and E^ b = 
3 x 10 6 V/cm, if it is equalized to .the former element 
in breakdown strength, its layer thickness can be reduced 
to 1/3. Consequently, its dielectric capacity is 



" 4 " 0145470 

1 trebled, boosting z n . to 150. Therefore, a greater 
figure of merit allows the production of an element 
which emits light at a lower voltage, regardless of e^. 
-The greater the value of y", the better , but practically , 

5 it is desirable that y is about 10 times the value - of 

14 x 10^ V/cm that is obtained by substituting = 9 

and E K = 1.6 x 10 6 V/cm of ZnS for e. and E . , in the 
ZD x ib 

above-shown formula and used as a standard value for low- 

voltage luminescence. . _ : 

10 The conventional dielectric films are small in 



their figure of merit, which is about 50 x 10 V/cm in 
the case of ^ 2 °3 f about 30 x 1q6 v /cm in th e case of 
&±2 Q 3 an< * alDOUt 70 x 10° V/cm in the case of Si^N^, and 
thus they are not suited for low-voltage luminescence. 
15 Recently, proposals have been made on use of a 

thin film mainly composed of PbTiO-w Pb(Ti, Zr )0 7 or 

J JL —X X j 

like substance having a high dielectric constant as 
dielectric layer in an electroluminescent element. These 
substances are high in which is over 150, but they are 
~2tT — low in E ib wfticir~Ts~~ on - £fie "order "of 5 x 10" V/cm, so that " 
when using these substances, it is required to greatly 
increase the film thickness in comparison with the 
conventional dielectric materials. For guaranteeing the 
reliability of the element produced, it is required that 

o 

25 the dielectric film has a thickness greater than 15,000 A, 

o 

for 6,000 A in thickness of ZnS film. Generally, in case 
of using said substances, the grains in the film tend to 
grow to cause clouding of the film because of large 
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film thickness and high' substrate temperature at the time 
of formation of the film. In an X-Y matric display using 
such clouded film, light is emitted even from the non- 

' "Tuminesceht-s^^ ~^HL 
segments is scattered, resulting in a degraded image 

quality . 

The present inventors had already proposed an 

EL element using a dielectric film chiefly composed of 

~^'~SrTi03 /which dielectric" "film is high "in both E ib and"" 

—the praduct..of .£ ib .-and_£^^roof against. clouding_and 

suited for low-voltage drive. For instance, there had been 

obtained an SrTi0 3 dielectric film in which ^ = 140 and 

E. =1.5 MV/cm, the product thereof being greater than 
ib 

that of a BaTi0 3 film ("10 < t L < 40, E ib up to 2 MV/cm) . 
5 Reduction of driving voltage is desirable for the better- 
ment of reliability and production cost of the drive 
circuits, but no enough technical breakthrough has been 
attained in this regard. In order to increase the lumi- 

nance of the p hosphor layer, this layer is subjected to a 

>0 heat treatment after formation of the film, but in case 
a dielectric layer is present beneath said phosphor layer, 
the dielectric layer also undergoes the heat treatment. 
Consequently, if the dielectric layer thickness is 
greater than about 0.5 ym, certain fault is found to take 
25 place in the dielectric film, affecting the breakdown 
strength of the element. Also, the mode of dielectric 
breakdown tends to become propagating and is unable to 
self-heal . 



I The present invention is intended to obtain a 

dielectric film which is better suited for low-voltage 
drive and also has higher reliability than said SrTi0 3 
dielectric film. It is especially envisaged in this 

5 invention to obtain a dielectric film of the type whose 
dielectric breakdown, if any, is restricted to self 
heal, keeping free of propagating breakdown which can be 
a fatal defect for an EL element. 



BRIEF DESCRIPTION OF THE DRAWING 
10"" The drawing is a schematic sectional view of a 

thin-film electroluminescent element in an embodiment of 
this invention. 

In the drawing, numeral 1 designates a glass 
substrate, 2 a transparent. electrode , 3 a dielectric film, 

15 4 a ZnS-Mn phosphor film, 5 a Ta-O- film, 6 a PbNb-0. 

£ o 2 6 

film, and 7 an Al electrode. 

BEST MODE FOR CARRYING OUT THE INVENTION 

T-he-presenL iwentiGh"provTdes a thin- film 

electroluminescent element comprising a filmy phosphor 
20 layer, a filmy dielectric layer provided on at least one 
side of said phosphor layer, and two electrode layers at 
least one of which is pervious to light, said electrode 
layers being so arranged as to apply a voltage to said 
phosphor and dielectric layers, wherein said dielectric 
25 layer is essentially of a composition represented by the 
formula: xfTi^AOj) - (1-x) (Ba^^O) wherein 
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. 0.4 < x < 0.3, 0 < y < i, 0 < z •< 1, A is at least one 
element selected from Zr, Hf and Sn, and B is at least 
one element selected from Mg and Ca. 

presen . t ..i-nveBt-ion-^e-atur-es- a -navel. _c omp osL=. _ 

tion of dielectric film used in the conventional thin-film 
luminescent elements. According to the present invention, 
a dielectric film having e i above 50 and E ib of 3 x 10 
V/cm could be obtained by substituting the position of 
Tf~ in^fTo 2 -BaO" "system- wrth-Zr,--Hf or Sn-and further 
..substituting the .position o_f J_a_with Ca or Mg as_ described 
above. The film was formed by magnetron RF sputtering 
method used the sintered ceramic targets prepared for 
the respective compositions. The result of chemical 
analysis of the formed film showed the substantial 
agreement of its composition with that of the target. 

The dielectric film of said composition and 
structure has the excellent properties for use in an EL 
element in comparison with the conventional dielectric 
films. For instance, in the case of a BaO-Ti0 2 -Sn0 2 



system, the produced film shows higher e j _ and E ib than 
the conventional BaTi0 3 or SrTi0 3 film, and accordingly 
the value of e i x E ib is greater than those in said 
conventional films. Further, the film according to this 
invention shows no trace of clouding due to the growth of 
5 grains and is transparent, so that when it is used as 
the dielectric layer in an EL element, there can be 
obtained an EL element with excellent image quality. 
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I It was also found that the substitution of Ti with Zr or 
Hf can provide as high -z ^ or as in the case of sub- 

stitution with Sn and enables obtainment of a character- 
istic heat-resistant diele_ctric_ film. Cracking „pf..the_ , 
5 film in the process of heat treatment leads to a reducfio'n 
of reliability of the produced EL element because such 
cracking could cause disconnection of the matrix electrode 
though such is very rare. Therefore, use of a multiple- 

component _dielectric_ _f ilm shown here enables . the high-^- 

10 yield production of high-reliability EL elements free 
of cracks in the dielectric layer. 

The present invention will be further described 
below by way of the embodiments thereof with reference 
to the accompanying- drawing . 

15 As illustrated in the drawing,- on a glass 

substrate 1 provided with an ITO transparent electrode 
2, a dielectric film 3 having a composition of 
x(Ti 0 ^ g Sn Q 2 0 2 ) - (l-x)BaO was deposited to a thick- 
ness of 5,000 A by magnetron RF sputtering. The sput- 

_ 20 1^rtng^~or said composition was made by changing the value 
of x: 0.4, 0.5, 0.6, 0.7 and 0.8. A mixed gas of 0 2 
and Ar (partial pressure of G> 2 : 25%) was used as sputter- 
ing gas, the gas pressure during sputtering being 0.8 Pa. 
Used as target was a ceramic plate prepared by mixing 

25 ingredient powders in said composition and sintering the 
mixture at 1,400°C. The substrate temperature was 400°C. 
The produced films with the respective compositions 
(differing only in the value of x in the above-shown 
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condition) were all transparent and showed no cloudiness. 
At the point where the dielectric film 3- was formed, the 
■ values of ^ and E ib _of_the film ofjach composition^were 
lhec^dT"7h7n'zns"a^r^were simultaneously deposed . .. 
on the dielectric film by electron-beam deposition to 
form a ZnS-Mn phosphor layer 4 with a thickness of 5,000 A, 
and this layer was subjected to a heat treatment in vacuo 

_at 600 -C for one hour. For protection of said ZnS-Mn 

layer "a" 400 A thick Ta^ film s" was further formed on 

0- "said- ZnS-Mri-Iayer -bT^re^ron-beam deposition .--^aid- 

Ta 2 0 5 film 5 was additionally deposited a PbNb 2 0 6 film 6 
to' a 5 thickness of 1,000 A by magnetron RF sputtering. An 
Ar mixed gas containing 25% of 0, was used as sputtering 
gas." The sputtering gas pressure was 3 Pa. A ceramic of 
L5 PbNb 2 0 6 was used as target and the substrate temperature 
was controlled to 380°C. Finally, a 1,000 A thick Al 
film 7 was formed as top electrode by electric resistance 
heating deposition to complete an EL element. 

Eac-h -of-the-thus. formed _EL_eJ^me,nts was driven 

20 by an AC pulse with a repetitive frequency of 5 kHz to 
determine the voltage-luminance characteristic. Table 1 
shows the electrical properties and luminous character- 
istics of the elements with the respective dielectric 
compositions (differing in value of x) . 
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Table 1 



1 

Mo 


V 


i 


lb 
(V/cm) 


£ . x E . , 
i lb 

(V/cm) 


Lumi- 
nance 
(Cd/m 2 )/ 


/ 


' applied 
voltage 
(V) i 


1 


0.4 




60 


3.0 x 


To' 6 "" 


— -g- 
180 x 10 




3500 


/ 


— ; 

120 j 

i 


2 


0.5 


70 


3.0 x 


10 5 


210 x 10 6 


3500 


/ 


110 j 


3 


0 . 6 


55 


3.2 x 


10 6 


176 x 10 6 


3500 


/ 


125 j 


4 


0.7 


40 


3.5 x 


10 6 


140 x 10 6 


3450 


/ 


135 1 


5 


0.8 


35 


3.5 x 


10 6 


112 x 10 6 


3400 


/ 


140 





















1 The voltage at which the saturation brightness 

of 3,400 to 3,500. Cd/m is reached is given in the table 
as a measure of luminous characteristics. As seen from 
the table, the dielectric constant is maximized and also 
5 the value of x becomes largest when x is 0.5. 

What is especially noteworthy in this system is that the 
dielectric breakdown field strength E ib is above 3 x 
10 6 V/cm, which is far greater than that in the case 
of SrTi0 3 , and that the mode of dielectric breakdown is 

10 self-healing type. Also, some of the obtained elements 
showed a dielectric constant above 100 when the heat 
treatment after deposition was conducted at 6 00°C for 
one hour. From the above-shown dependency of and 
E. fa on the compositional change (in x) , it was found 

15 that the produced films are far higher in E ifa than that 
of SrTiO-j and has a substantially same figure of merit as 
that of SrTi0 3 when x is between 0.4 and 0.8. Being 
high in E . , is an essential factor for improving the 



reliability of the thin-film electroluminescent element. 
As regards the luminous characteristics, the voltage 
that provides the saturation brightness of 3,400-3,500 

Cd/m 2 .-is-minimLzed-CllO JO-.when._x_ =_0-5 indicating low- 

voltage drivability of the element. Also, said voltage is" 
below 14 0 V even when x is in the range of 0.4 to 0.8, and 
thus low-voltage drive is possible. 

Considering the above-shown results synthetical- 
-iy— T£^ s - learned-" that by using a- composition represented .-. 
by the formula: x(Ti n fl Sn n -0 2 ) - (l-x)BaO, with x in_the 
formula being defined as 0.4 <x < 0.8, it is possible to 
obtain a film more excellent than the conventional SrTi0 3 
or BaTi0 3 film as a dielectric film for a low-voltage 
drive type EL element. 

We will now" "describe the case where the amount 
of partial substitution of Ti with Sn is further changed 
in said x(Ti 08 Sn 02 O 2 ) - (l-x)BaO system by defining x to 
0.5 at which the most excellent film properties are 
obtained. The amount of substitution with Sn was varied 



from~oTo~0.4. The method of evaluation of dielectric 

film, the construction and preparing conditions of the 

element and the conditions for determination of luminous 

characteristics are the same as in the case of said 

Ti Sn o 0 7 - BaO system. Table 2 shows the results 
0*8 0*2 2 

obtained when substituting Sn for the position of Ti . 
In the table, there was given a new item indicating the 
percentage of cracking of the dielectric film at the time 
of annealing of the ZnS-Mn phosphor layer 4 formed on 



. l2 . 0145470 

the dielectric film 3 (the percentage of cracking was 
calculated from the number of samples which were cracked 
in 10. pieces of samples tested). There was also given 
a column for qualitatively showing whether the stat-e^ef__ . 
dielectric breakdown is self-healed or not by observing 
the mode of dielectric breakdown after determination of 
dielectric breakdown field strength. 



Table 2 



No. | 

i 
1 

i 

i 


y 


1 

i 

» 

i 

! 

i 


! 

e i i 


lb 
(V/cm) 


£ i X E ib 
(V/cm) 


Parcen- 
tage of 
cracked 
samples 
(%) 


Dielectric 
breakdown 
was; Self- 
healed (o) , 
Not self- 
healed (x) 


i ■ 

" "i 

6 i 


0 


1 

i 


63__ 


1 

! I- 


5xl0 6 


95 x 10 6 


.. . ipo 


X 


7 


0 


.i ! 


80 


! i. 


6 x 10 6 


128 x 10 6 


o 


o 


I 

; 8 


0 


.2 


70 


! 3. 


3xl0 5 


231 x 10 6 


o 


o 


i 9 


0 


.3 


48 


1 

i 
i 


3 x 10 5 


144 x 10 6 


o 


o 


; 10 

! 


0 


.4 


30 


t 

i 


3 xlO 6 


90 x 10 6 


o 


o 



As seen from Table 2, both and E ib tend to 
increase with the partial substitution of Ti with Sn. 
10 Thus, when Ti is substituted with Sn to a degree where 

y is 0.3 or below, there can be obtained a greater figure 
of merit than that obtainable with a 0.5TiO 2 - O.SBaO 
film. Especially, the figure of merit of x E ib is 
maximized when the substitution rate y of Sn is 0.2 or 
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thereabout. Thus, in this region of Sn substitution rate, 
the high-yield production of low-voltage drive EL 
element proof against cracking at the time of annealing 
is possible. Also, whe_n__y_'^Sn_ substitution rate) was 

0.1, 0.2 and 0.3, the dielectric constant of the ~=^- 

dielectric film after annealing was 150, 130 and 100, 
respectively, indicating a further reduction of drive 
voltage for EL element by the Sn substitution for Ti in 

.said— range. . ._ ._ . . . - 

The effect of similar substitution for Ti with 
Zr and Hf was examined in the same way as in the case of 
substitution with Sn. It was found that, in this case, 
the value of x E ib is maximized and also the film 
becomes most resistant to cracking when y is 0.2 or 
therearound as-- in the case of Sn. It is especially 
noteworthy in the case of Zr and Hf that the range of 
substitution rate (y) that provides a large figure of 
merit is wide, and it was confirmed that even when y 
was 0.5, the produced dielectric film could well serve 

""for a low-voTtaglf^rive^EL "element" For instance, in the 

case of 0.5(Ti Q 7 Zr Q > 3 0 2 ) -0 . 5Ba<? , was 60 and E ifa 

was 2.5 x 10 6 V/cm, and further the mode of dielectric 

breakdown was self-healing type. Also, in the case of 

0.5(Ti 0 5 Zr 0 _ 5 O 2 ) - 0.5BaO, e j _ = 30 and E ib = 3 x 10 5 

V/cm, and in the case of 0 . 5 (Ti Q _ g Hf Q> _0 2 ) - 0.5BaO, 

£. = 35 and E., = 3 x 10 6 V/cm. 
l ib - 

It is needless to say that an excellent low- 
voltage drive EL element can be obtained by properly 
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combining the substituting elements Sn, Zr and Hf for the 

position of Ti. 

The results obtained from substitution for the 



position of Ba with Mg "and Ca "are shown below. 

The method of evaluation of dielectric film, 
the structure and preparing conditions of the element and 
the luminous characteristic determining conditions were 
the same as_in_the_ca_se_of said 0 . 5Ti^Sn y 0 2 - 0 . 5BaO 
system . 

- TabTe'-3-Shows" the" -results- obta-iited-f rom Mg 

substitution for the position of Ba. 



Table 3 





Valve of z in 

°- 5 Ti 0.8 Sn 0. 
0.5(Ba 1 _ z Mg z O) 



- £ ib 
(V/cm) 



H x E ib 

(V/cm) 



0 

0.1 

-0-.-2 

0.3 
0.4 
0.6 



80 
75 
-J7-U 



65 
50 
20 



1.6 x 10 
1.8 x 10 ( 



_2.,0 x 10- 



2.5 x 10 



2.8 x 10 



3 .0 x 10 



123 x 10 



135 x 10 
.1AO..X.10.5 
163 x 10 6 
140 x 10 6 



60 x 10 



Parcen- i 
tage of I 
crack- j 
ing ! 



o 
o 
o 



o 

o 
o 



As seen from Table 3, partial substitution of 
Ba with Mg produces an decreasing tendency of ^ while 
causing an increase of E.j,. Thus, in the range of about 
10 to 30% substitution for Ba with Mg, the produced film 
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is improved in figure of merit over the non-substituted 
film. Also, no cracking was caused by the substitution 
of Ba with Mg. However, when the Mg substitution rate 

exceeds- 60%-, -the~diele€tri«-eons*an*- is-seduced-^to- the 

order of 20 and the figure of merit falls below the level 
of 100 x 10 6 V/cm suited for low-voltage luminescence 
(about 7 times the figure ..of merit provided by ZnS) . 
Therefore, the appropriate substitution rate of Mg for 
"Ba - Would" Series's - than "40%. ~ - Tn this range, -it is - 
possible to produce, in a high yield, a 1 ow- volt age _drive_ 
EL element having no risk of cracking at the time of 
annealing. 

The case of Ca substitution in the completely 
same manner as in the case of Mg described above was 
also examined. In "this case, there was observed the same 
tendency concerning e i and E ib as in the case of Mg , and 
also no crack was seen in the produced film. The optimal 
range of Ca substitution rate was determined to be less 
than 30%; any greater substitution rate drops the figure 
of merit below 100 x 10 6 V/cm and also makes the film 
prone to clouding. In the film with a composition of 
0.5(Ti 0>9 Sn 0#1 O 2 ) -0.5(Ba 0 7 Ca 0<3 O), Ei = 60, E ib = 
2.3 x 10 6 V/cm, and ^ x E ib = 138 x 10 6 V/cm. It was 
also found that the produced dielectric film comes to 
show a self-healing type dielectric breakdown when the 
position of Ti is substituted with Sn by a factor of 
about 0 . 1 to 0 . 3 . 

As described above, by use of the compositions 
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L according to this invention, there can be obtained a 
dielectric film which is proof against cracking and is 
characteristically high in ^ and E ib and_hence also 
--high in figure of merit. Further, whem-^r-in the-composi- • 
"s^tion is substituted with Sn, Zr or Hf , dielectric breakdown 
of the film is rendered self-healing type. 

It is of course possible to adopt a four- 
component system incorporating said substitutions within 
the specified range of ' substitutToh^te - f or"the purpose - 
J.i]__af_ £ .omhinIng the advantages of the. respective, substituting., 
elements (Sn, Zr or Hf for Ti, and Mg or Ca for Ba) in 
the basis composition of Ti0 2 _ BaO. 

INDUSTRIAL APPLICABILITY 

As described above, according to the present 
15 invention, the filmy dielectric layer of a thin-film 
electroluminescent element is composed of a dielectric 
having a composition of x(Ti L _ y A y 0 2 ) - (l-x)BaO which 

is high in figure of merit and resi stant t o cracking and 

whose dielectric breakdown tends to self-heal, so that 
20 it is possible to obtain a low-voltage drive type electro- 
luminescent element with high image quality and reliabilit 
in a high yield. This is of great industrial value 
from the aspects of improvement of reliability and produc- 
tion cost, .of drive circuits. 
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WHAT IS CLAIMED IS: 

1. A thin-film electroluminescent element comprising 

a filmy phosphor layer, a filmy dielectric layer provided" 
on at least one side of . said phosphor layer, and two 
electrode layers at least one of which is pervious to 
light, said electrode layers being so arranged as to apply 
a voltage to said phosphor and dielectric layers, wherein 
the essential composition of sa id dielect ric layer is 
expressed by the following formula: 



wherein x, y and z are the numbers defined as: 0.4 £ x <_ 0.8, 
0 < y < 1, and 0 <_ z < 1 , and A is at least one element 
selected from Zr, Hf and Sn, and B is at least one 
element selected from Mg and Ca. 

2. A thin-film electroluminescent element according 
to. Claim 1, wherein in the compositional formula of the 
essential components of the dielectric layer, A is Zr or 

Hf and , y is a r a nge defined— a^s : y £ 0 -. 5 . 

3. A thin-film electroluminescent element according 
to Claim 1, wherein in the compositional formula of the 
essential components of the dielectric layer, A is Sn 

and y is a range defined as: y <_ 0 . 3 . 

4. A thin-film electroluminescent element according 
to Claim 1/ wherein in the compositional formula of the 
essential components of the dielectric layer, B is Mg and 
z is a range defined as: z £ 0.4. 
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5. A thin-film electroluminescent element according 
to Claim 1, wherein in the compositional formula of the 
essential components _of ^the_ d ielectr ic layer ,_B_ is_Ca and ^ 
defined as: z < 0.3. ~^-z: . 



z is a range 
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